
Environment and Air Quality 
Division

Transportation Air Quality and MOVES Training

Module 4: MYSQL Workbench and Queries

Note: This material is part of a five module training course prepared 
by the Texas A&M Transportation Institute (TTI) for the Texas 

Department of Transportation. Please review the training description 
document for further details and for TTI contact information
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Objectives

Overview of MYSQL Workbench/Query browser

Exploring MOVES Databases with the MYSQL Query Browser

Basic MySQL Commands

Executing MySQL Scripts Using MOVES Interface

Advanced MySQL Commands/Scripts

Creating and Manipulating Data with MySQL
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MYSQL Workbench Connection

Start/Programs/MySQL/MySQL Workbench

Click Local instance MySQL

Click Connect
• First time in Workbench

• Need to enter the root user password after clicking Connect. This password 
was set when MySQL was installed

• If you do not know this password
• right-click on Local instance MySQL, select Edit Configuration…, set Username 

to moves, and click Close. When prompted for a password, enter moves
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MYSQL Workbench Connection Cont’d



5
Environment and Air Quality 
Division

MYSQL Workbench Overview

Object 
Browser

Query 
Panel

Table 
View

Execution 
Status
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MYSQL Workbench Overview
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MYSQL Workbench: Exploring Inputs and Outputs
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MYSQL QUERY: Basics

• Used to display or aggregate output database data
• Used to load, alter table, update data
• Syntax must be followed properly to avoid errors.
• ‘*’ Can be replaced with column_name(s) separated by ‘,’
• Multiple commands can be used to complete a query
• Commas can be used to separate multiple fields
• Table to be queried -the syntax is database name followed by “.” and the table 

name

MYSQL QUERY
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Basic MYSQL QUERY: SELECT 
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Basic MYSQL QUERY: SELECT 
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Basic MYSQL QUERY: SELECT With Aggregation

• COUNT - Counts the number of observations.
• SUM - Calculates the sum of observations.
• MIN/MAX - Calculates the min/max
• AVG - Calculates the average

Note: Use Group By along with these functions
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Basic MYSQL QUERY: SELECT With Aggregation
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Basic MYSQL QUERY: SELECT With Order By

Used to order a variable in descending or ascending order
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Basic MYSQL QUERY: Comparison Operators

Usually Used with WHERE
Includes operators 
= , != , < , > , <= , >=
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Basic MYSQL QUERY: Comparison Operators

Normally Used with WHERE
Includes operators 
= , != , < , > , <= , >=
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Basic MYSQL QUERY: Comparison Operators
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Basic MYSQL QUERY: Logical Operators

• Traditional Operators
AND, OR, NOT

• Other Operators
– LIKE - Used to extract similar values and not exact values
– IN - Used to specify the list of values to extract or leave out from a variable
– BETWEEN - Provide condition based on variable in the table
– IS NULL - Allows you to extract data with missing values
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Basic MYSQL QUERY: Logical Operators
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Basic MYSQL QUERY: Logical Operator BETWEEN
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Basic MYSQL QUERY: Logical Operator IN



21
Environment and Air Quality 
Division

Basic MYSQL QUERY: Logical Operator LIKE

Note: Function that can be extensively used to query strings or characters 
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Exercise 1
Develop a query with following fields and format

(a) (b)
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Exercise 1 – Answer Key

SELECT Yearid, sourcetypeid, SUM(emissionQuant)/2000 as 
NOx_tons FROM 2018bexar_out.movesoutputwhere Pollutantid = 3 
group by Yearid, sourcetypeid order by sourceTypeID desc;

SELECT Yearid, sourcetypeid, fueltypeid, roadtypeid, 
ROUND(SUM(emissionQuant)/2000,2) as NOx_tonsFROM
2018bexar_out.movesoutputwhere Pollutantid = 3 and sourcetypeid = 
21 and fueltypeid in (1,2) group by Yearid, fueltypeid, roadTypeIDorder
by roadTypeID asc;
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Request has been made for
• Light Duty Gasoline Vehicles
• AM peak (8 AM)
• Rate per Distance (includes 

all processes)
• NOx

Exercise - 2
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Exercise 2 – Answer Key

SELECT yearid, sourcetypeid, avgSpeedBinID, 
Round(sum(rateperdistance),2) as running_rate_gmile FROM 
2018bexar_rates_out.rateperdistancewhere sourcetypeid = 21 and 
hourid = 9 and roadtypeid = 4 and fueltypeid = 1 and pollutantid
= 3 group by yearid, sourcetypeid, avgSpeedBinID;
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Exercise 3

Request has been made to identify what Bexar County light 
duty gasoline vehicle starts by hour of day and associated 
start VOC emissions

Need to run two queries on 
different tables



27
Environment and Air Quality 
Division

Advanced MYSQL QUERY: JOINS



28
Environment and Air Quality 
Division

Advanced MYSQL QUERY: JOINS Cont’d

• INNER JOIN - Returns the common rows specifying the 
joining criteria from A and B.

• OUTER JOIN - Returns the rows which are not common 
to A and B.

• LEFT JOIN - Returns the rows which are in A but not in B.
• RIGHT JOIN - Returns the rows which are in B but not in A.
• FULL OUTER JOIN - Returns all the rows from both tables. 
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Advanced MYSQL QUERY: LEFT JOIN



30
Environment and Air Quality 
Division

Exercise - 4

Using Left Join 
example from previous 
slide add fuel type and 
fuel type description to 
the table
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Exercise 5

Using left Join example, 
add fuel type and fuel type 
description to the table 
shown on the right

Note: Your Table Yearid will 
be 2010
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Advanced MYSQL QUERY: Create DB & Table

CREATE DATABASE 
AAMPO_Training;

CREATE table 
AAMPO_Training.agedistributi
on(sourcetypeid int,yearid
int,ageid int,agefraction float);
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Advanced MYSQL QUERY: Load data
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Exercise 6

Create table averagespeeddistribution
Load data from csv files in Module-4 input folder
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Advanced MYSQL QUERY: Create and Load data

CREATE table AAMPO_Training.agedistribution like
movesdb20161117.sourcetypeagedistribution;
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Exercise 7

Create table hourVMTfraction using Like function 
Load data from csv files in Module-4 input folder
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Advanced MYSQL QUERY: ALTER and UPDATE

Alter Table used to add, delete, or 
modify columns in an existing 
table

Alter table 
aampo_training.agedistribution
ADD column veh_pop int, 
ADD column FleetAge float;

Update table SET with formulas
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Key Pointers

Data aggregation queries most used

Attention needed to modification queries such as 
alter, update, etc.

Make another copy of MOVES default database

Save all your queries in a text file with description



39
Environment and Air Quality 
Division

Resources
• MOVES Training Sessions: https://www.epa.gov/moves/moves-training-

sessions

• FHWA Training: 
https://www.fhwa.dot.gov/resourcecenter/teams/planningair/mysqlwebinar.cfm

• Web Sources: 
– www.w3schools.com
– http://www.sqlcourse.com/table.html
– Others

https://www.epa.gov/moves/moves-training-sessions
https://www.fhwa.dot.gov/resourcecenter/teams/planningair/mysqlwebinar.cfm
http://www.w3schools.com/
http://www.sqlcourse.com/table.html
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